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MOBILE MINING MACHINE 

BACKGROUND OF THE INVENTION 
The invention is in the field of mine tunneling 
machines, such as machines for cutting large variable 
5 cross-section mining tunnels. 

The most common known method of forming- large mining 
tunnels in rock: is the., drill-and-blast method using 
explosives which has many disadvantages, one of which is that 
it is very hazardous.: Thus, there has been a long-felt need 
10 for a mobile mining; machine capable of successfully cutting 

: large mining tunnels in rock by mechanical means in order to 
: - replace the use of explosives. 

Se veral prior art patents show mining machines which 
•appear to be capable of Rotating a cutterhead about a 
15 : hdrizontal axis ahd swinging it across a work face about a 
h vertical axis. Typical of these are Osterhus et al U.S. Pat. 
" No. ^776,824/ Bergmann U.S. Pat. No. 3,307,879, Frenyo et al 

I U^S.lpat. No. 3,929,378, Sigott et al U.S. Pat. 
' "no. 4 , HI , 488 , and Marten U.S. Pat- No. 4,230,372. All of 
20 / these' prior art patents disclose machines employing toothed 
: '^:)Si|p|iiper- : cutter; elements rather than disc cutters. 
MSWS?^^^&^^. *>°- 4,045, 688 discloses a mining. 

machine which is characterized by oscillation of a so-called 
drilling' heed about a Vertical pivot axis to arcuately drive 
«25 S asi¥an^; WlieadMa the rotatable disc cutters 
, WS^$M'^£M{ ; beih"i oscillated thlbugV a horizontal angle 
p^!about 120" Plural disc cutters are canted in a diverging 
S^nec' vNd/ cttt^rfmpyement is contemplated other than " 
horizontal oscillation. 

: -'. r'f- stoltef uss Wt al U.S. Pat. No. 3,873,157 discloses a 
^nneiing or mining: machine with the putting device rotatably 
m^ted on tneV forward end; of a boom which is vertically arid 
horizontally pivqtaole. The cutting arrangement involves two 
narrow wheels or rollers carrying pick-like cutters. 
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Also known is Wharton U.S.. Pat. Ho. 3,726,562 which 
discloses a coal mining machine having a cutterhead x> the 
shape of a shallow cone rotatably mounted on the 
of an elongate hoc*. The cotterhead, although not described 
5 in detail, appears to involve a series of picks as the 

cutting elements. It is not clear from the disclosure of the 
patent how the cutterhead is rotated and the patent 
disclosure does not contemplate any particular correlate 
between the rate of cutterhead rotation and the rate of 
10 cutterhead swing.. The cutterhead is swingable both 

horizontally and vertically. „.., ' 

Spurgeon O.S. Pat. 4.312.541 discloses a trench cutting 
machine comprising a main body assembly and a cutting wheel 
assembly.. This coal mining machine moves plural rows of disc 
15 cutters horizontally about a substantially vertical axis to 
facilitate discharge to a conveyor, a cylinder is mounted 
transversely on the main body assembly and carries a pair of 
. pistons which extend axially.from each end of the 

Gripper pads are provided on each piston to bear against the 
20 side walls of the trench,. Bach piston has an end ace within 
the cylinder which/together with an inner side wall of the 
^iinder, comprises a pressure chamber adapted to force the 
pads against the trench. The main body and its cylinder are 
.-free to move laterally relative to the pistons when the 
, 5 cylinder is pressurized.. Extensible arms are provided 
? . between the pistons^and «» main body assembly for forcing 
the main body assembly and its cutting wheel forwardly to 
: . , prcgessively cut a trench. A steering assembly- is provided 

to shift the main body assembly laterally relative to the 
3„ pistons and about the central axis of the cutting wheel. 

sugden et al O.S, Patent No. 4,548,442 teaches a mobile 
mining machine .having a! wheel-like cutterhead «* 
having a swing boom assembly located forward of a pitch boom 

assembly. 
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A need thus exists for a mobile mining machine having 
both a pitch boom assembly and a swing boom assembly in which 
the pitch boom assembly is attached to the cutterhead 
assembly and the swing boom assembly is connected to the 

5 pitch boom assembly and to be mobile mining machxne maxn 

frame. The above configuration, as differentiated from prxor 

• art mining machines having the swing boom attached to the 
cutterhead and the pitch boom attached to the swxng boom and 
to the mobile mining machine main frame, allow the cuttxng of 

.10 " a tunnel having a low height to width ratio and optxonally^ 

having no roof crown. . . . 

A need also exists for a mobile mining machxne havxng 
the above configuration in which the mobile mining machine xs 
anchored to the. tunnel floor by fixed, as opposed to 
15 hydraulic cylinder type, supports. These fixed supports 

rSult in ^e mobile mining machine being more stable durxng 

^^ed also exists for a mobile mining machine having 
t*e above configuration and also including a movable muck 
^roh* assembly having pivoting apron wings and an xnternal 
1£ hopper. The abOVe muck apron assembly facilitates muck 
eollecaon and is conveniently configured in either muckxng 
or tramming Orientation. 

- ^- ;jS ' SUMMARY OF THE INVENTION " ' 
*« lv£ *\ mob^^ing Machine forcing a tunnel in rock, 
including a wheel-like cutterhead assembly having a 
l^^ial^ ^iiontai axis of rotation and multxple 
"peripherally mouhted roller, cutters. A power unxt rotates 

the cutterhead assembly* 

A pitch boom assembly supports the cutterhead assembly 
and causes movement of the cutterhead assembly in a vertxcal 
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A swing boom assembly supports the pitch boom assembly 
and causes movement of the cutterhead assembly and the pitch 
boom assembly in a horizontal plane. 

A frame supports the swing boom assembly and has a 
5 front frame portion and a rear frame portion. The front 

frame portion and rear frame portion are interconnected and 
rota table with respect to each other. Interconnection of the 
front frame portion and the rear frame portion is by thrust 
cylinders that cause axial reciprocation of the front frame 
10 portion and the rear frame portion with respect to each 
.•'■'other. ' 

The thrus t cylinders thrus t forward the front frame 
. portion, the swing boom ^embly, the pitch boom assembly and 
;; ^ the cutterhead assembly during a mining stroke when in a 

15 mining mode. 

7^ During a mining stroke a fixed front support and a 
fixed rear support anchor the mobile mining machine 
(Specifically anchoring the rear frame portion) in the 
K ^njeW The fixed front support has a front support pad 
20 adipteW to anchor against the tunnel floor and front gripper 
cylinders adapted to anchor against the tunnel wall during 
, - mining. The fixed front support is slidably mounted on the 
" 'front frame portion for movement of the front frame 
portion relative to the fixed front support during mining. 
25 During tramming of;. the mobile mining machine the fixed front 
^support and front frame portion are supported on crawler 

. means.". . r .. >J^.«V. '• •«>■.- ■ - ": 

The fixed rear support includes a rear support pad 

\ adapted to anchor against the tunnel floor and rear gripper 

30 ~ cylinders adapted to anchor against the tunnel wall during a 

^Wng forward ^tr^ei;>hev fixed rear support is fixedly 

mounted on the rear frame portion. 

C An attachment link connects the. fixed front support and 
•4£.i&.'i'ixed' 'rear •'suppor:t\ ; for : .tran-sfer of thrust and recovery 
'- /forces; therebetweenV: : \ V. . 
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Pront crawlers are connected to the front frame portxon 
and rear crawlers are connected to the rear frame portion by 
front lift cylinders and rear lift cylinders, respectively. 
Retraction of the front lift cylinders and rear lift cylinders 
5 configures the mobile mining machine in the gripping 

configuration for mining/ during which the front^ support pads 
and rear support pads are anchored against the tunnel floor. 
Extension of the front and rear; lift cylinders in the 
regripping configuration causes the front crawlers and the 
regripp g * . * nnnel floor for positioning of 

10 rear crawlers to contact the tunnel rioor * v 

the mobile mining machine for the next mining stroke. In this 

' r e-gripping configuration^ front support pads and -arBupport 

V, ^^^bri^^ : l^ ? fl^' bUt d ° n0t SUPP ° rt ^ 6 the 
V weight of the mobile mining machine. Further extension of the 
XS front and rear lift cyliSdefs lifts the front and rear support 
" Ls from the tunned f iobr ^ for transportation of the mobile 

configuration. . 

When the mobile mining machine is in the gripping 
20 configuration for mining, the front frame portion (and the 
swing boom assembly, pitch boom assembly and cutterhead 
: S : assembly carried ^ relative to the 

support and rear frame portion 

due to forward thrusting of the thrust cylinders . . 
25 - -When the mobile , mining machine is ; repositioned for^ 
^another «iningf stroke *n . the regripping configuration, the 

^ ; • fiiei^ rear £r r !° 

^e forwardly relative to the front frame portion due to 
retraction of the thrust cylinders. 
30 a movable muck; apron assembly is located on the front 

- > portion of the mobile mining machine and includes pivoting 

^i': : -:.':-^6a'-ytms and an i^ral muck hopper. 
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BRIEF DESCRIPTION OP THE DRAWINGS 
These and other features of the present invention will 
be evident when considered in light of the following 
specification and drawings in which: 
5 FIG. 1A is a side elevational view of a mobile mining 

machine typifying the present invention? 

FIG. IB is an enlarged portion of FIG. 1A showing the 
front section of a mobile mining machine typifying the present 

invention; . , , 

10 FIG. 1G is an enlarged portion of FIG. 1A showing the 

rear section of a mobile mining machine typifying the present 

invention; . ■ ■ ... 

FIG. 2A is a top View partially in section of the mobile 

mining machine illustrated in FIG. 1A; 
15 FIG. 2B is an enlarged portion of FIG. 2A showxng the 

front section of the mobile mining machine of FIG. 2A; 
■ : : ^ ' : X:^: 2C,Ls an enlarged portion of FIG. 2A showing the 

rear section of the mobile mining machine of FIG. 2A; 

PIG . 3 is a rear view of the mobile mining machine of 

20 FIGS* 1A, IB, and 1C. 

FIG 4 is a cross-sectional view of the mobile mining 
^ ^ - ; ;ma<^^f • TIGS.- ; ilfc viBV^and 1C taken along line 4-4 thereof; 

• fig. 5 is a cross-sectional view of the mobile mining 
machine of FIGS. 1A> IB and 1C taken along line 5-5 thereof; 
25 *&jWS*« is-'a crdss-sectional view of the mobile mining 
! along; line 6r 6 thereof; 

X^MM^^^^^^i^^^^^ view of -the mam. beam, . 
;V front support assembly and rear support assembly of the mobile 
Wing machine of FIGS. 1A, IB, and 1C? 
30 X ; FIG . 8 is an enlarged partial perspective view of the 
front support trunnion assembly of FIG. 7; 

v -'FIG. 9 is a partial perspective view of the main beam, 
: front support assembly, front crawlers, rear support assembly 
• and, rear crawlers of the mobile mining machine of FIGS. 1A, 
35 IB, and 1C; 
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FIG. 10 is a perspective view partially in. section of 
the muck apron assembly of the mobile mining machine of 
FIG. 1A, IB, and 1C; and . 

FIG. 11 is a . cross-sectional view of the maximum 
tunnel, the minimum tunnel and an exemplary tunnel cut with 
the mobile mining machine of FIGS. 1A, IB, and 1C. 

DETAILED DESCRIPTION OP THE PREFERRED EMBODIMENT 
Referring to the drawings, the preferred embodiment of 
the invention is the mobile mining machine 10 which, as shown 
in FIGS. 1A, IB, 1C and 2A, 2B and 2C, includes a wheel-like 
cutterhead assembly 12. The term "mobile mining machine" is 4 
to be construed as including machines employed in any and all 
of mining, tunneling and excavation operations. The 
cutterhead assembly or cutter wheel 12 consists of a 
transverse horizontal axis wheel-like drum 14 on which are 
peripherally mounted a plurality of disc cutters 16 and gauge 
cutter IB. Drum 14 is rptatably connected to pitch boom 
assembly 20; Drum 14 ' is powered by electric drive motor 22 
employing gearing and drive trains known in the art. 

As, disclosed in U.S. Patent No. 4,548,442 issued to 
Sudden et al , cutterhead": assembly 12 generates the work face 
prof ile by plunging forward and moving horizontally from side 
to side .as controlled by swing boom assembly 24. 
Additionally, pitch boom assembly 20 adjusts with vertical 
orientation of cutterhead assembly 12 for vertical cuts. If 
^.fercate or ahgled^its are desired, both swing boom assembly . 
24 ana pitch boom assembly 20 are simultaneously employed. 

The main beam of mobile mining machine 10 is an 
integral component: divided into main beam forward 26A and 
main beam aft 26B for the sake of description. Swing boom 
assembly 24 is mounted on main beam forward 26A such that 
swing boom assembly 24 pivots on a vertical axis as described 
in further detail below. 
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Pitch boom assembly 20 connects cutterhead assembly 12 
and swing boom assembly 24. Specifically, pitch boom 
assembly 20 is comprised of pitch boom 28, which is attached 
to cutterhead assembly 12 such that cutterhead assembly 12 

5 has free rotation relative thereto. Pitch boom 28 is 

preferably comprised of four pitch boom arms, left upper 
pitch boom arm 30A, left lower pitch boom arm"30B, right 
upper pitch boom arm 30C, and right lower pitch boom arm 30D. 
Each of pitch boom arms 3 OA through 30D is attached to 

10 cutterhead assembly 12 by cutterhead lugs 32A through 3 2D, 
respectively, such that cutterhead assembly 12 has free 
rotation relative to pitch boom 28. The ends of pitch boom 
arms 30A through 30D not attached to cutterhead assembly 12 
are all interconnected with swing boom assembly 24 by pitch 

15 bearing 34. Specif ically pitch bearing 34 allows vertical 
movement of pitch boom arms 30A through 30D about a 
. horizontal axis through i pitch bearing 34 and relative to 

• swing boom arm lugs, 36, and swing boom assembly 24. Left 
'upper pitch cylinder 3 8A, left lower pitch cylinder 38B, 

20 right u^pper pitch, cylinder 38C, and right lower pitch 
v cyiinder 38D are each respectively connected to lugs 32A, 
32B, : 32C, and 3.2D of ; pitch boom arms 30A through 30D, 

• Vesp^tively. The ends of pitch cylinders 38A through 38D 
;- n^ connected with lugs 32A through 32D respectively are 

25 ; Vf ix^diy attached to pitch cylinder clevises 4 OA /through 40D, 
. ie^ctively.: Pitch cylinder clevises 4 OA through 4 0D are 
•:• '.' ^ integral -with swing , boom arm lugs 36 of ; swing boom assembly 

Thus, extension of left upper pitch cylinder 38A and 
30 : fight upper pitch cylinder 38C along with retraction of left 
lower pitch cylinder 38B and right lower pitch cylinder 38D 
causes relative downward movement of pitch boom 28 and 
cutterhead assembly 12 with respect to mobile mining machine 
10. Alternatively, extension of left lower pitch cylinder 
35 38B and right lower pitch cylinder 38D and retraction of left 



PCTAJS92/04246 

WO 92/21854 

2109921 

-9- * 

upper pitch cylinder 38A and right upper pitch cylinder 38C 
causes relative upward movement .of pitch boom 28 and 

cutterhead assembly 12. 

Describing swing boom assembly 24 in detail, swing boom 
5 42, having swing boom arm lugs 36 and pitch cylinder clevises 
40A through 40D, is rotatably secured to main beam forward 
26A. Specifically, referring to PIGS. 7 and ^ swing boom 
attachment clevis 44 and base portion 46 of main beam forward 
26A contain upper swing bearings 48 and lower swing bearings 
10 50 housed in upper swing boom opening 52 and lower swing boom 
opening 54 respectively. The aft portion of swing boom 42 ^ 
resides within upper swing boom opening 52 and lower swing 
boom opening 54 and moves in a horizontal plane relative to 
mobile mining machine 10 on upper swing bearing 48 and lower 
15 swing bearings 50. On opposite sides of swing boom 42 

adjacent main beam forward 26A are left swing cylinder clevxs 
56A and right swing cylinder clevis 56B. Left swing cylinder 
clevis 56A secures left swing cylinder 58A to swing boom 42, 
ana right swing cylinder clevis 56B secures right swing 
20 cylinder 5 8B to swing boom 42. The ends of left swing 
cylinder 5 8A and right swing cylinder 5 8B that are not 
respective swing cylinder clevis 56A and 

iight swing cylinder clevis 56B are fixedly secured to left 
; : swing cylinder attachment lug 60A and right swing cylinder 
2^-^ta^hment JLug : 60B ;respectiyely. Left swing, cylinder 

attachment lug 60A,and right swing. cylinder attachment lug 
' 60B are fixedly secured to the .left .and right sides of main 
' S^af t 26B. Thus, extension of left swing cylinder 58A and 
" "4itraction of the right cylinder 58B results in horizontal 
30 movement of swing beam 42 and cutterhead assembly 12 in the 
right hand direction.: Alternatively, extension of right 
swing cylinder 58B and retraction of left swing cylinder 58A 
causes horizontal movement of swing boom 42 and cutterhead 
assembly 12 horizontally in. the left hand direction. 
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As shown in FIGS. 1A-B and 2A-B, operator's cab 62 is 
preferably located on top of main beam aft 26B. All of the 
machine controls are available to the operator in cab 62. 

The dust suppression system consists of a retractable 

5 shield 64 having two wings 65, one located on each side of 
the operator's cab 62.. Shield cylinders 66A and 66B are 
fixedly attached to the wings 65 of shield 64 "and also to 
main beam aft 26B. Shield cylinders 66A and 66B thus cause 
movement of shield 64 from a retracted position to an 

10 extended position in order to suppress dust during mining 
operations. During tramming, shield cylinders 66A and 66B, 
are employed to move shield 64 from an extended position to a 
retracted position. Shield 64 includes a skirt 67 around the 
perimeter thereof that contacts the tunnel wall for a tight 

15' ■ ■ seal. 

Situated directly behind operator's cab 62 on main beam 
aft 26B is diesel electric power generator 68, well known in 

• ; the art. .'_■■■• 

•••'•As shown in FIGS, .7 and ft, on the rear portion of main 
20 beam aft 26B adjacent left swing cylinder attachment lug 6 OA 
arnd right swing cylinder attachment 60B are propel cylinder 
lugs 70A and 70B. " Connected to propel cylinder lug 70A is 
left propel cylinder 72A and connected to propel cylinder lug 
70B is right propel cylinder 72B. Main beam aft 26B is 
25 interconnected with rear support assembly 74 to drive mobile 
•;;;' U ^jmi^gtm^hane ^10 into ?a-f ront frame' ^bttioh and rear frame 
• : : ;-;^^^dn^^res'pective^ 76 ? are 

'&i**i&ti&k : 6a\i^;$^^^M»va>l7 74 near its point of contact 
• >: ^ith main beam aft 26B. Left propel cylinder 72A is attached 
3Q to propel cylinder lug 76A and right propel cylinder 72B is 
attached to propel cylinder lug 76B such that left propel 
cylinder 72A and right propel cylinder 72B provide a 
substantially horizontally directed force between main beam 
aft 26B and rear support assembly 74. 
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The interconnection of main beam aft 26A and rear 
support assembly 74 to define the front frame portion and the 
rear frame portion is by main bushing 78 of rear support 
assembly 74. Thus, main beam forward 26A, main beam aft 26B, 

, and the main beam 26 as a whole (i.e. front frame portion), 
move forwrdly within and with respect .to rear support 
assembly 74. (i.e. rear frame portion) when left- propel 
cylinder 72A and right propel cylinder 72B are extended a 
stroke length of preferably about six inches. Also, when 

LO left propel cylinder 7.2A and right propel cylinder 72B are 



20 
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retracted, rear support assembly 74 (i.e. rear frame portion) 
moves relatively forwardly toward main beam 26 (i.e. front 
frame portion) at their point of interconnection at main 
bushing 78. Additionally, rear support assembly 74 
i5 • (i.e. rear frame portion) is ax i ally rotatable about main 
beam aft 26B (i.e. front frame portion) to accommodate the 
uneven mining terrain when the ground supporting the rear of 
mobile mining machine 10 is of a different slope than the 
' dtouhd supporting the front of mobile mining machine 10. 

i Referring to PIGS. :'1A, 1C, 2A and 2C, rear support 
assembly 74 is connected to rear platform 80 by rear platform 
upper and lower trunnions 82. Rear platform bearings 84 
interconnect^ rear platform trunnion 82 and rear platform 80 
such that rear platform 80 swings about rear platform 
bearings 84 and rea* support assembly 74 in a horizontal 
planes ^Facilitating-the horizontal ^anar movement of ^rear 
iStform-SOcare left- platform swing cylinder 86A and right 
platform swing cylinder 86B, which are interconnected between 
rear support assembly 74 and rear platform 80. Variable 
elongation and retraction of left platform swing cylinder 86A 
and right platform swing cylinder 86B with respect to each 
other cause the horizontal planar movement of rear platform 
80 relative to rear support assembly 74. Rear platform 80 
carries hydraulic control cabinets 88 and electrical control 
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cabinets 90 and electrical cable reel 92, known in the art. 

Located on each side of rear platform 80 are left 
scrubber 94A and right scrubber 9 4B, which communicate with 
left scrubber exhaust duct 96A and right scrubber exhaust 
5 duct 96B respectively. Left scrubber exhaust duct 96A and 

right scrubber exhaust duct 96B are oriented, to gather 
- particulate matter adjacent the front portion of mobile 

mining machine 10. 

Referring now to the muck handling system of the 
10 present invention, as shown in FIG. 10, the base portion 46 
of main beam forward 26A includes a pair of muck apron 
attachment clevises 98A and 98B, which attach muck aprom 
assembly iOO to base, portion 46. Specifically, center 
section 102 of muck apron assembly 100 -includes, on its rear 
15 portion, apron lift cylinders 104A and 104B which 

. interconnect with, muck apron attachment clevises 98A and 98B 
respectively to facilitate lifting of muck apron assembly 100 
between a lowered muck receiving position and a raised 
dramming position,! Center section 102 also has attachment 
20 i links 106. which connect muck apron assembly 100 to the 
.: i -underside of main beam forward 26A at attachment link 

clevises 107A and 107B. On the front side of center section 
102 is hopper 108 having conveyor feed opening 110. Hopper 
108 preferably has 'sloped front and side walls 112 and 114,. 

2 5^*e S pectively,^ M . 
^l^eeaer^ opening *1Q> *ivotally .attached to .center section 102 
M^left wing^A^nd right wing 116B. Left wing 116A and 

right wing 116B are preferably secured to center section 102 
Vt'-: b ^^inges that alibw Pivotal movement of left wing 116* and 
30 right wing 116B between a tramming orientation m which left 
wing 116A and right wing 116B are substantially perpendicular 
to center section 102, and a mucking position in which left 
wing 116A and right wing 116B are substantially planar 
relation to center section 102. To facilitate the movement 
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of left wing 116A and right wing 116B between the tramming 
and mucking positions, apron wing swing cylinders 118A and 
118B are respectively attached to left wing 116A and right 
wing 116B. The opposite ends of both apron wing swing 
5 cylinders 118A and 118B are .fixedly connected to anchor lug 
120 that is attached to center section 102. Thus, extension 
of apron wing swing cylinders 118A and 118B orients left wing 
116A and right wing 116B substantially perpendicular to 
center section 102 for tramming. Alternatively, retraction 
10 of apron wing swing cylinders 118A and 118 B orients left wing 
- 116A and right wing V116B ^substantially in planar relation to 
benter section 102 for •mucking. 

Referring to FIGS. 1A, IB, 2A and 2B, forward conveyor 
122 is attached to muck apron assembly 100 by forward 
, 15 conveyor forward support 124 and extends rearwardly below 

mobile mining machine; 10 'to a location under rear platform 
8Q, At this point, aft conveyor 126 underlaps forward 
conveyor 122 and is secured by aft conveyor forward support 
128; Aft conveyor 126 is also supported by aft conveyor rear 
ib/ iul^ort 130 under the rear end of rear platform 80, and 
J communicates with other conveyor means well known in the art 
at a location behind mobile mining machine 10. 
V The locomotion and gripping system of mobile mining 
" machine 10 is next described. Referring first to the 
2V #ients on tteilonlt portion of ; aobile mining machine 10 

i t*at"allow locomotion > and gripping, as~shown in t FIGS. J 1A, IB, 
■■"^S^ZB^X 6V 7r8 ai»d 9,>ont support -assembly 132 .includes 
' *w*-&P r'-r"^'''"";'.'," - -.j. > ni 4 i^4B. Each of 



a"pair of rigidly interconnected pads 134A and 134B 
pads 134A and 134B. is connected to a support trunnion 13 6 A 
30 and 136B by a front support trunnion pin 138A and 138B. 
\ Front support pads 13 W and 13 4B pivot about a horizontal 

3 ! 5 axis around front/ support trunnion pins. 138A and 138B, 

. ^respectively. Guide columns 14 OA and 140B are located in 
ft;:\v "bas^ portion 46 ol^in beam forward; 26A. Guide column 

' ••;' 35 bushing 142A and 14 2B allow movement of base portion 46 and 



WO 92/21854 PCT/US92/04246 

2109921 _ 14 _ ~ 

guide columns 140A and 140B relative to each other because 
guide columns 140A and 140B are slidable within base portion 
46. Securedly attached to guide columns 140A and 140B are 
support trunnions 13 6A and 136B. 
5 as shown in FIGS. 7, 8 and 9 support trunnions 136A and 

136B are secured to guide columns 14 OA arid 14 OB such that 
support trunnions 136A and 136B fit within cavities 144A and 
144B in base portion 46 of main beam 26 (front frame 
portion). Cavities 144A and 144B are sized slightly larger 
10 than support trunnions 136A and 136B to allow movement of 
base portion 46 (and front frame portion) relative to guide, 
columns 140A and 14 OB, support trunnions 136A and 136B, and 
pads 134A and 134B during mining, and to allow movement of 
these front support assembly elements relative to- base 
15 portion 46 (and front frame portion) during tramming of the 
mobile mining machine 10. Preferably, cavities 144A and 
144B allow relative travel of about six inches between base 
portion 46 and the above support assembly elements, i.e. the 
stroke lengths of left propel cylinder 72A and right propel 
20 cylinder 72B. Affixed to each of the support trunnions 136A 
' and' li6B is one of left forward gripper cylinder clevis 146A 
and /right forward gripper cylinder clevis 146B. Attached to 
^>]^ft ^forward gripper- cylinder clevis 146A and right forward 
••^iipe'r cylinder cleVis 146B, respectively, are left forward 
25 ^gripper cylinder I48A' and right forward gripper cylinder 
^i : n0tt&fi fbrwara r gr^p^%linder ! 148A has left -forward 

thereof. Right forward 
gripper shoe 150^ is .attached to an end of right forward 
•gripper cylinder 148B. As shown in PIGS. 4 and 7-9, left 
30 forward gripper position cylinder 152A and right forward 
gripper position cylinder 152B each respectively connects 
left forward gripper cylinder 148A and right forward gripper 
cylinder 148B to main . beam forward 26A such that left forward 
gripper cylinder 148A and right forward gripper 148B can be 
35 swung radially outwardly around left forward gripper cylinder 



— — «« - 



2109921 PCW? 92 70^2^6 
-is- 03 Rec'd PCT/PTO 1 5 JUL 1993 

clevis 146A and right forward gripper cylinder del vis 146B 
respectively. In this manner, left forward gripper shoe 150A 
and right forward gripper shoe 150B can best grip tunnel 
5 walls of varying heights and widths. It is readily apparent 
that the tunnel wall is gripped with left forward gripper 
shoe 150A and right forward gripper shoe 150B when left 
forward gripper cylinder 148A and right f orward_gripper 
cylinder 148B are extended until pressure contact with the 
10 tunnel wall occurs. 

Straddling each side of front support assembly 132 and 
base portion 46 are front crawlers 154A and 154B. The front 
crawlers are preferably powered tread assemblies known in the 
art. As shown in FIG. 1A, front crawlers 154A and 154B are 
15 securedly attached to base portion 46 by yoke 155. 

Front lift cylinders 158 are employed to transfer the 
front portion of mobile mining machine 10 between the mining 
configuration in which front support assembly 132 is 
contacting the tunnel floor and left forward gripper shoe 
20 island right forward gripper shoe 150B are contacting the 
• tunnel wall, and both the tramming configuration (i.e. 
transportation of mobi le mihing machine from place to place) 
and the re-gripping configuration (i.e. repositioning of 
mobile mining machine 'io for the next mining stroke) in which 
25 front crawlers 154A and 15 4B contact the tunnel floor. Front 
; liit;i cylinders 158 are attached to crawlers 15 4A and 154B 
suchuthat, when front ;lift cylinders 158 are retracted, thus 
; :'ic^ring^ the forward;; portion of mobile mining mach ine 10 , 
pads 134A and 134B engage the tunnel floor for gripping, and 
30 the front crawlers i54A and 154B are not in contact with the 
tunnel floor. In this mining mode the left forward gripper 
cylinder 148A and right forward gripper cylinder 148B are 
extended such that left forward gripper shoe 150A and right 
forward gripper shoe 15 0B contact the tunnel wall. 
35 In the tramming mode and re-gripping mode front lift 

cylinders 158 are extended thus raising the front portion of 



SUBSTITUTE SHEET 



2109821 PCT/US92/0424 6 
-i6- 03 ftec'd PCT/PTO 1 5 JUL 1993 



mobile mining machine 10 with the front crawlers 154A and 
154B in contact the tunnel floor. For tramming only, and not 
in the re-gripping mode, front lift cylinders 15 8. are further 
extended such that pads 134A and 134B of front support 
5 assembly 132 no longer contact the tunnel floor. In the 
tramming mode and the re-gripping mode; left forward gripper 
cylinder 14 8A and right forward gripper cylinder" 148B are 
also retracted such that left forward gripper shoe 150 A and 
right forward gripper shoe 15 OB no longer constrain mobile 
10 mining machine 10 from tramming. 

Next the elements of the rear portion of mobile mining, 
machine 10 that facilitate locomotion and gripping will be 
described. As shown in PIGS. 1A, 1C, 2A, 2C, 3, 5 and 9, 
substantially horizontal connecting links 160A and 160B are 
15 each located on one side of main beam aft 26B and 

interconnect front support assembly 132 and rear support 
-assembly 74. Horizontal connecting links 160A and 160B serve 
to integrate front support assembly 132 and rear support 
assembly 74, Thus, during mining, left propel cylinder 72A 
20 arid right propel cylinder. 72B thrust main, beam forward 26A 
^d main beam aft 26B in the forward direction, and the front 
; • support assembly 132 and rear support assembly 74 are both 
seciireiy and rigidly planted on the floor of the tunnel. 
' Additionally, in the rW-gripping mode, when the weight of 
25 mobile mining machine 10 is on the crawlers and left propel 
cylinder 72A and right propel cylinder 72B are being 
retracted; horizontal connecting link 160A and 160B ensure 
>; ' that both rear support assembly 74 (i.e. rear frame portion) 
K^nd front support ass^nbly 132 move forwardly relative to 
30 miin beam forward 26A arid main beam aft 26B (i.e. front 

frame portion ) . 

Rear support assembly 74 (i.e. rear frame portion) 
•includes rear support pad 162 mounted on a downward extension 
of rear support assembly 74. Located on each side of rear 
35 support assembly 74 on rear crawler frame 167 are rear 
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crawlers 168A and 168B that are axially rotatable relative to 
rear support assembly 74 around -slew bearings 164. Rear 
crawlers 168A and 168B are powered tracks that facili tat e 

• steering of mobile fining machine 10 by dl£f««tUl t»ctx- 

5 effort between rear crawler 168A and rear crawler 1MB. As 
is known, the differential tractive effort may be different 
track speeds of rear crawler 168A and 168B in either the same 
direction or opposite directions. Rear lift cylinders 156 
are located in rear crawler frame 167 and bear against the 

10 bottom of thrust plate 169, which arrangement separates rear 
support assembly 74 and support pad 162. Rear lift cylinders 
156 thus are attached to rear support assembly 74 such that, 
when rear lift cylinders 156 are retracted, the rear portion 
of mobile mining machine 10 is lowered downwardly until rear 

15 support pad 162 contacts the tunnel floor in the gripping 
' configuration for mining, Further retraction o rear lift 

cylinders 156 lifts ^ rear crawlers 168A and 16 B such that 
" the rear crawlers 168A and 168B are not in contact with the 

tunnel floor. •. . • 
20 Attached to rear support assembly 74 adjacent 

/horizontal connecting links 16 OA and 160B are left rear 

V gripper cylinder 170A and right rear gripper cylinder 170B. 

^MS^i^'vt^^i^- 170Ahas left rear gr ^\ 

^72A on an end, and right rear gripper cylinder 170B has 

•:25>-xiint^ • 
; *®ihder*l70A and c right rear gripper cylinder 170B are 
: i^ta^altf VefticallV^sposed with respect to mobile 
- ^ ^liiig Machine io^ch'tfcai e*tensI6ri of these cylinders 
>g:^sults:'in left rear gripper shoe 172A and right rear gripper 
30 slice 172B contacting the tunnel wall. 

• The gripping and re-gripping and tramming operation of 
mo bile mining machine CIO proceeds as follows. Ks. discussed 
above "gripping", refers to. securing mining machine 10 m the 
tunnel such that a mining stroke can be performed, 
35 : -re-gripping- refers to the repositioning of mobile mining 
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machine 10 with respect to the tunnel face prior to the next 
mining stroke, and -tramming- refers to transportation of 
mining machine 10 from one location to another. First, the 
desired vertical orientation of cutterhead assembly 12 is 
5 selected by relative movement of pitch boom assembly 20, i.e. 
by extension and/or retraction of pitch boom cylinders 38A 
through 38D. To establish the mobile mining machine 10 m 
gripping mode for mining, front lift cylinders 158 are 
. retracted to establish pads 134A and 134B of front support 
10 assembly 132 in contact with the tunnel floor, which raises 
front crawlers 154A and 154B from the tunnel floor. Also, ^ 
rear lift Cylinders 156 are retracted, thereby contacting 
. rear- support pad 162 with the tunnel floor and lifting rear 
crawlers 16 8 A and 168B from the tunnel floor. 
15 Simultaneously, left forward gripper cylinder 148A and right 
forward gripper cylinder 14 8B are extended so that left 
forward gripper shoe 150A and right forward gripper shoe 150B 
engage the tunnel wail. At this time the lateral orientation 
of left forward gripper cylinder 148A and right gripper 
20 cylinder 148B can :be adjusted by means of left forward 
: Ripper position cylinder 15 2A and right forward gripper 
; position cylinder a52B. Left rear gripper cylinder 170A and 
•S/^ight rear gripper: cylinder 17 0B are also extended such that 
left rear gripper shoe 172A and right rear gripper shoe 172B 
25 contact the . tunnel wall. Mobile mining machine 10 is now in 

*" gripping mode ^configured for a mining stroke^ .During 
■ ■ : -min^^ ft^t Propel 

' - .^ffider 72B ? «el eitehdedlsuch that main beam 26 (i.e. front 

^f rame ! portion) moves; forwardly approximately six inches, in 
id 'increments of approximately .0.5 to 1 inch per sweep, relative 
to front support assembly 132 (specifically support trunnions 
136A and 136B and pads 134A and 134B and guide columns 132A 
; ahd 132B) and rear, support assembly. 74 (i.e. rear frame 
portion). Forward movement of main beam 26 (i.e. front 
35 frame portion) occurs at main bushing 78 where main beam aft 
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26B is interconnected with rear support assembly 74 (i.e. 
rear frame portion). The above -extension of left propel 
cylinder 72A and right propel cylinder 7 2B forces cutterhead 
assembly 12 into the rock face. Drive motor 22 rotates drum 
14 of cutterhead assembly 12. During the mining sweep, swing 
boom 42 is moved in a horizontal plane in either a left to 
right or right to left direction by actuation '-of left swing 
cylinder 58A and right swing cylinder 58B. Alternatively, if 
a vertical cut or a cut with a vertical component is desired, 
pitch boom 28 is employed instead of or along with swing boom 
42. As will be apparent, any desired arcuate or angled cut 
may be realized, with pitch boom 28 and swing boom 42 being 
pivbtally actuated selectively. Muck is hest collected in 
conveyor feed opening 110 of hopper 108 of muck apron 
15 assembly 100, which is deployed in the mining configuration, 
in the gripping configuration, muck apron assembly 100 is in 
lowered position and left- wing 116A and right wing 116B are 
essentially planar with center section 102. 
. After the mining stroke is completed, mobile mining 

20 machine 10 is configured for re-gripping in order to 
reposition mobile mining machine 10 for the next mining 
stroke. Front gripper cylinders 148 and rear gripper 
cylinders 170 are retracted, thus disengaging forward gripper 
shoes 150 and rear gripper shoes 172 from contacting the 
25 tunnel wall. Front lift cylinders 158 and rear lift 
;r > cylinders 156 -are extended T thus raising pads"134A and 134B 

-of afront support assembly 132-and pad- 162 of rear -support 
J assembly 74, respectively, clear of the tunnel floor! The 

extension of the front lift cylinders 158 and rear lift 
30 cylinders 156 can "be; limited, thus resulting in raising of 
■the mobile mining machine 10 such that front crawlers 15 4A 
and 154B and rear crawlers 16 8A and 168B now support the 
. weight of mobile mining machine 10, with pads 134A and 134B 
of front support assembly 132 and pad 162 of rear support 
35 assembly 74 still contacting the tunnel floor. Next, left 
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propel cylinders 72A and right propel cylinders 72B are 
retracted, thus causing forward. movement of rear support 
assembly 74 (i.e. rear frame portion) relative to main beam 
26 (i.e. front frame portion). Specifically, axial movement 

5 of rear support assembly 74 by about six inches over the 
portion of main beam aft 26A in main bushing 78 occurs. 
Additionally f retraction of left propel cylinder 72A and 
right propel cylinder 72B causes forward movement relative to 
base portion 46 of front support assembly 132, (and 

10 specifically pads 134A and 134B, support trunnions 136A and 
136B, and guide columns 140A and 140B) by about six inches.^ 
This relative movement of front support assembly 132 is 
facilitated by horizontal connecting links 160A and 160B 
which tie : together front support assembly 132 and rear 

15 support assembly 74; After front support assembly 132 and 
rear support assembly 74 have moved forward relative to main 
beam 26, mobile mining iaachine 10 is again configured for 

stroke since left propel cylinder 72A and 
right propel cylinder /72B have been retracted, 

20 : To conf igure 'the ^mobile mining machine 10 in the 

tramming mode, front lift cylinder 158 and rear lift cylinder 
: • 15:6 Wre further extehded to lif t front suport pads 134A and 

: ' 134B, :and rear support pad 162 from the tunnel floor. At 

v / this time, since yfront^crawlers 154A and 154B and rear 

25 crawiers 168A and; 16 8B alone contact the tunnel floor , mobile 
£ ; : mining be moved i forward., in a straight 

line^ or - can be maneuvered -by the : crawlers 16 8A * and 168B ±o 
^ /chajt^e direction.^; tramming movement of the mobile 

'■:')■ "mining machine 10^ the above steps are repeated to cycle the 

30 machine through its gripping and re-gripping modes. 

FIG. 11 shows the shapes and relative sizes of the 
minimuiri tunnel 174 and the maximum tunnel 176 able to be * 
: mined by mobile mining machine 10. Tunnel 178 is an 
exemplary tunnel having; a size between that of minimum tunnel 

35 174 and maximum tunnel 176. It is readily apparent, however, 
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that mobile mining machine 10 can mine a tunnel of any shape 
and size between minimum tunnel 174 and maximum tunnel 176. 

Minimum tunnel 174 is sized such that mobile mining 
machine 10 can pass therethrough. Thus, the shape and size 

5 of minimum tunnel 174 is dictated by the lateral size of 
mobile mining machine 10. 

- Regarding maximum tunnel 176, its width , is a function 
of the travel of swing boom 42 in a horizontal plane. 
Preferably the travel of swing boom 42 is + 45°. The 

10 height of maximum tunnel 176 is based on the travel of pitch 
boom 28 in a vertical plane. Preferably, the travel of pitch 
boom 28 is + 33% however the travel is up to + 45% 

The pitch boom 28 arid swing boom 42 travel parameters, 
and thus the height and width of maximum tunnel 176, are also 

15 determined by the diameter of cutterhead 14. Specifically, 
it is desirable to produce a full cut in the rock face. in a 
maximum of two passes of cutterhead assembly 12. If mobile 
mining machine 10 extends beyond the above swing and pitch 
parameters for pitch boom 28 and swing boom 42, three passes 

20 of the cutterhead are needed to produce a full cut in the 
rock face. 

;'-''"'" vV;- Regarding the . unique conf iguration of maximum tunnel 
176 and minimum tunhel 174, the small height-to-width ratios 
of these tunnels (i.e. wide tunnel with low ceiling) and the 
25,:; aVoidance of any arc in the crowns of these tunnels (i.e. 

flit roof ) are achieved by reason of the cutterhead assembly 
^ ; ^ the P itch 10001X1 28 

being; connected to swing boom 42. The above cutterhead 
> assembly/pitch boom/swing boom configuration results in 
30 " mobile mining machine 10 being more stable (i.e. ■ stiff er ■ ) 
for mining a wide tunnel with a low ceiling, when compared to 
a mining machine haying the cutterhead assembly connected - to 
the swing boom, and the swing boom connected to the pitch 
boom, as disclosed in U.S. Patent No. 4,548,442 issued to 
35 Sugden et al. 
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The above described embodiments are intended to be 
descriptive, not restrictive. The full scope of the 
invention is defined by the claims, and any and all 
equivalents are included. 
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CLAIMS 

1. A mobile mining machine for cutting a tunnel in 

rock, comprising: 

a wheel-like cutterheaa assembly means for cutting 
rock, said cutterheaa assembly means having a 
5 substantially horizontal axis of rotation and having 

multiple peripherally mounted roller cutter units; 

rotation means for rotating said cutterhead 
assembly means about its horizontal axis; 

pitch boom assembly means supporting said 
10 cutterhead assembly means, said pitch boom assembly ^ 

means causing vertical movement of said cutterhead 

assembly means; 

swing boom assembly means supporting said pitch 
boom assembly means, said swing boom assembly means 
15 causing horizontal movement of said cutterhead assembly 

means and said pitch boom assembly means; 

frame means having front and rear portions 
supporting said swing boom assembly means; 
• thrust means mounted on said frame means between 

20 the front and rear portions thereof for thrusting 

forward as a Unit the front portion of said frame 
'.' means, said swing boom assembly means, said pitch boom 
assembly means and said cutterhead assembly means; 
holding means for holding stationary the rear 
25 ' portion '^£:;iii'^jeifaTO- f »eans when ^said^ thrust 
" T< " ; * ';^ ; 'i|ii^;i«.'th^'ttog . forward., .said holding means being 

adapted to anchor said rear portion of said frame means 
relative to the tunnel ; and 

transport means fox tramming said mobile mining 

30 machine. 

2. The mobile mining machine of claim 1, wherein said 
front frame portion ana said rear frame portion are 
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interconnected and adapted to reciprocate axially with 
respect to each other. 

3. The mobile mining machine of claim 2, wherein said 
front frame portion and said rear frame portion are 

5 interconnected by said thrust means, and said front frame 
portion and said rear frame portion are axially rotatable 
with respect to each other. 

4. The mobile mining machine of claim 2, wherein said 
holding means comprises: < 
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fixed front support means having front support pad 
means adapted to anchor against the tunnel floor and 
front gripper cylinder means adapted to anchor against 
the tunnel wail, said fixed front support means being 
slidably mounted on said front frame portion on an axis 
15 longitudinal of said mobile mining machine for relative 

movement of said fixed front support means and said 
front frame portion with respect to each other; 

fixed rear support means having rear support pad 
, means aaapted; to anchor against the tunnel floor and 
rear . gripper blinder means adapted to anchor against 
the tunnel wall, said fixed rear support means being 
fixedly mounted on said rear frame portion; and 
. - "attachment link means connecting said fixed front 
/ feuppori £ mearis vl and said r f ixed rear' support means. 

i£ s . ; •; . 5. The mobile mining machine of claim 4, wherein 

said transport means comprises: 

front crawler means movable with respect to said 
front frame portion by front lift cylinder means; and 
rear crawler means movable with respect to said 
30 rear frame portion by rear lift cylinder means whereby 

retraction of said front lift cylinder means and said 
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rear lift cylinder means configures said mobile mining 
machine in a gripping configuration in which said front 
support pad means and said rear support pad means are . 
anchored against the tunnel floor, and extension of 

5 said front lift cylinder means and said rear lift 

cylinder means configures said mobile mining machine in 
a re-gripping configuration in which said front crawler 
means and said rear crawler means contact the tunnel 
floor and support the machine, and whereby said front 

10 frame portion moves forward relative to said fixed 

. ... front support means, said fixed rear support means, and 
said rear frame portion due to forward thrusting of 
. said thrust means when said mobile mining machine is in 

'.'V-.-- the gripping configuration , and said fixed front 
15 : V; v : support me^n^;;; said fixed rear support means and said 
rear frame portion move forward relative to said front 
frame portion due to retraction from forward thrusting 
by said thrust means when said mobile mining machine is 
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''v'::'6 : l The mobile; /.mining machine of claim 5, wherein, 
Mi^er ;ext:ensibn; of - said front lift cylinder means and said 
; ; j^iar;^ lift cylinder^ 'means configures said mobile mining 
: ;mkciine ;in a tril^: configuration, in which said front 
') : , J: ^pi>^t pad means: -arid rear support pad means are raised from 
25 the tunnel ' f loorv - 4 • . -• "" 

' y<: •*;■•<>. -hi h'-i;;; y;i - i*?4£-&. »'-:• •■ ■' •--■*••_*• 

■W^..7. - The mobile mining machine of claim 1, Wherein said 
" boom assembly^ means includes, four pitch boom cylinders 

.''Attached to said, pitch boom- assembly means and to said swing 
boom assembly means. 

30 8. The mobile, mining machine of claim 1, wherein said 

swing boom assembly 'means includes two swing boom cylinders, 
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attached to said swing boom assembly means and to said frame 
means. 

'9. The mobile mining machine of claim 1, further 
comprising: 

a muck apron assembly including a substantially 
planar center section, a hopper on said^center section 
having a conveyor feed opening adapted to communicate 
with muck conveyor means, substantially planar wing 
sections pivotally attached to ends of said center 

10 section, wing section swing cylinder means for pivotal 

movement of said wing sections between a substantially 
planar orientation with said center section and a 
substantially perpendicular orientation to said center 
section, and muck apron lift cylinder means for lifting 

15 and lowering said muck apron assembly relative to said 

mobile mining machine. 
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10. A mobile mining machine for cutting a tunnel in 
comprising: 

a wheel-like cutterhead assembly means for cutting 
rock, said cutterhead assembly means having a 
substantially horizontal axis of rotation and having 
multiple peripherally mounted roller cutter units; 

rotation means for rotating said cutterhead 

assembly means about its horizontal axis;-.-- 
pitch boom assembly means supporting said 
cutterhead assembly, said pitch. boom assembly means 
causing movement of said cutterhead assembly in a 

vertical plane; . 

swing boom assembly means supporting said pitch 
boom assembly means, said swing boom asembly means- 
causing movement of said cutterhead assembly and said 
pitch boom assembly means in a horizontal plane; 
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frame means supporting said swing boom assembly 
means, said frame means having a front frame portion 
and a rear frame portion, said front frame portion and 
said rear frame portion being interconnected and 
5 adapted to reciprocate axially and to rotate with 

respect to each other; 

thrust means connecting said front frame portion 
and said rear frame portion, said thrust means for 
thrusting forward said front frame portion, said swing 
10 boom assembly means, said pitch boom assembly means and 

said cutterhead assembly means; 

fixed front support means having a front support 
pad means adapted to anchor against the tunnel floor, 
and front gripper means adapted to anchor against the 
15 tunnel wall, said fixed front support means being 

slidably mounted on said front frame portion on an axis 
longitudinal of said mobile mining machine for movement 
of said fixed front support means and said front frame 
portion with respect to each other; 
20 fixed rear support means having rear support pad 

means adapted to anchor against the tunnel floor and 
rear gripper cylinder means adapted to anchor against 
the tunnel wall, said fixed rear support means being 
. fixedly mounted on said rear frame portion; 
25 attachment/; link means connecting said fixed front 

" support v^ans[ r faid. said.. fixed .rear, .support means; 

: ' ; front crawler means movable with respect to said 

front frame portion by front lift cylinder means; and 
rear crawler means movable with respect to said 
30 rear frame portion by rear lift cylinder means whereby 

retraction of said front lift cylinder means and said 
rear lift cylinder means configures said mobile mining 
machine in a gripping configuration in which said front 
support pad means and said rear support pad means are 
35 anchored against the. tunnel floor and whereby extension 
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of said lift cylinder means configures said mobile 
mining machine in a re-gripping configuration in which 
said front crawler means and said rear crawler means 
contact the tunnel floor,. such that said front frame 
5 portion is moved forward relative to said fixed front . 

support means, said fixed rear support means and said 
rear frame portion due to forward thrusting of said 
thrust means when said mobile mining machine is in the 
gripping configuration, and said fixed front support 
10 means, said fixed rear support means and said rear 

frame portion move forward relative to said front frame 
portion due to retraction from forward thrusting, by 
said thrust means when said mobile mining machine is in 
the re-gripping configuration. . 

15 \ . V' ' 

11. The mobile mining machine of claim 10, further 

comprising: 

a muck apron assembly including a substantially 
planar center section, a hopper on said center section 
20 having a conveybr. ..feed opening adapted to communicate 

'with muck conveyor means, substantially planar wing 
sections pivotally attached to ends of said center 
sebtion, wing section swing cylinder means for pivotal 
;■ movement of said wing sectxcms between a substantially 
25 planar oriental with said center section and a 

substantially p^rpendicu^r or fen tat ion to said center 
: section,, and apron lift cylinder means connecting said 

muck apron assembly to the front . of said mobile mining 
machine for lifting and lowering said muck apron 
30 assembly relative to said mobile mining machine. 

12. A holding apparatus for a mobile raining machine 
having a front crawler means, a rear crawler means, and a 
front frame portion and a rear frame portion interconnected 

35 
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! by thrust means and adapted to reciprocate axially with 
respect to each other , said holding apparatus comprising: 

fixed front support means having front support pad 
means adapted to anchor against the tunnel floor and 
5 front gripper cylinder means adapted to anchor against 

the tunnel wall, said fixed front support means being 
mounted on the front frame portion to move on an axis 
longitudinal of said mobile mining machine for movement 
of said fixed front support means and the front frame 
10 portion with respect to each other; 

fixed rear support means having rear support pad. 
means adapted to anchor against the tunnel floor and 
rear gripper cylinder means adapted to anchor against 
the tunnel wall, said fixed rear support means fixedly 
15 mounted on the rear frame portion? 

attachment link means connecting said fixed front 
support means and said fixed rear support means; and 
lift means connecting the front crawler means and the 
front frame portion and connecting the rear crawler 
20 means and the rear frame portion for configuring said 

mobile mining machine in a gripping configuration and a 
re-gripping configuration. 

13. the holding apparatus of claim 12, wherein said 

25 lift means is comprised of : 

front lift cylinder means connecting the front 
crawler means and the front frame portion; and 

rear lift cylinder means connecting the rear 
crawler means and the rear frame portion whereby 

0 actuation of said front lift cylinder means and said 

rear lift cylinder means configures the mobile mining 
machine in a gripping configuration in which said front 
support pad means and said rear support pad means are 
anchored against the tunnel floor and in a re-gripping 
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configuration in which said front crawler means and 
said rear crawler means contact the tunnel floor 
without the support pad means being in load supporting 
contact with the tunnel floor, and whereby the front 
frame portion moves forward relative to said fixed 
front support means, said fixed rear support means, and 
the rear frame portion when the mobile mining machine 
is in the gripping configuration and the thrust means 
thrusts forward, and said fixed front support means, 
said fixed rear support means and the rear frame 
portion move forward relative to the front frame 
portion when said mobile mining machine is in the 
re-gripping configuration and the thrust means retracts 
from forward thrusting. 

14. The mobile mining machine of claim 13, wherein 
further extension of said front lift cylinder means and said 
rear lift cylinder means configures said mobile mining 
machine in a tramming configuration in which said front 
support pad means and said rear support pad means are raised 
from the tunnel floor. 

15. The holding apparatus of claim 12, further 
comprising: 

guide column means slidably mounted in a guide 
column channel rin said front frame portion for sliding 
movement of said fixed front support means and the 
front frame portion with respect to each other; and 

support trunnion means mounted in a cavity of the 
front frame portion and fixedly attached to said guide 
column means, said support trunnion being connected to 
said front gripper cylinder means and being sized 

smaller than the cavity for sliding movement of said 
support trunnion means in the cavity upon sliding 
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movement of said fixed front support means and the 
front frame portion with respect to each other. 

16. A muck apron assembly for a mobile mining machine 
5 comprising: 

a substantially planar center section adapted to 
be oriented on the mobile mining machine such that said 
substantially planar center section is substantially 
parallel to a tunnel work face; 
10 a hopper on said center section having a conveyor 

feed opening adapted to communicate with muck conveyor* 
means; 

substantially planar wing sections pivotal ly 
attached to ends of said center section; 
15 wing section swing cylinder means for pivotal 

movement of said wing sections between a substantially 
planar orientation with said center section and a 
tunnel, work face and a substantially perpendicular 
orientation to said center section and a tunnel work 

20 face; and 

muck apron lift cylinder means connecting for 
lift-up and lowering said muck apron asembly relative 
to the mobile mining machine. 

25 ;' V ; '; :'17v-/ A cutterhead positioning assembly and holding 

apparatus for a mobile, mining machine haying a cutterhead and 
a iront frame portion and a rear frame portion interconnected 
by thrust means, said cutterhead positioning assembly and 
holding apparatus : comprising t 
30 pitch boom assembly means supporting said 

cutterhead and causing vertical movement of said 
cutterhead; 

swing boom assembly means supported by the frame, 
said swing boom assembly supporting said pitch boom 



SUBSTITUTE SHEET 



2109921 PCT/U? 92/0424 6 
.32.03 Rec'd PCT/PTO t 5 JUL 1993 

ass.embly means and causing horizontal movement of said 
cutterhead and said pitch boom assembly means; 

fixed front support means having front support pad 
means adapted to anchor against the tunnel floor and 
5 front gripper cylinder means adapted to anchor against 

the tunnel wall, said fixed front support means being 
mounted on the front frame portion to move- on an axis 
longitudinal of said mobile mining machine for movement 
of said fixed front support means and the front frame 
10 portion with respect to each other; 

fixed rear support means having rear support pad ^ 
means adapted to anchor against the tunnel floor and 
rear gripper cylinder means adapted to anchor against 
the tunnel wall,- said fixed rear support means fixedly. 
15 mounted on the rear frame portion; and 

attachment : link means connecting said fixed front 
: v support means arid. said fixed rear support means. 

y; :;: r...:''l9'. The cutterhead positioning assembly of claim 17, 
Vo ^eielri said ^pit^ : •iib^ : ;M■8e?lbi,y : •«ean« includes four pitch 
v ^ assembly means and 

t^; said swing boom assembly means. 

The cutterhead posit ioining assembly of claim 17, 
;^^M»^ir ?ai d - swing &£n ^sembiy includes two swing boom 
cylinders attached to said swing boom assembly means and to 
"the frame of the mobile mining machine. 
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